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(57)Abstract: 

PROBLEM TO BE SOLVED: To estimate size 
independent from the shape and the size of corrosion in 
ultrasonic inspection method for inspecting corrosion on 
the pipe inner surface, and to performing pipe 
deterioration diagnosis in a short time, with high 
accuracy and at a low cost by utilizing a probe sold at a 
market. 

SOLUTION: The maximal value of the defect echo height 
is searched on measurement data by an ultrasonic 
probe, to thereby estimate the corrosion center position. 
Ultrasonic echo data are sampled at equal intervals in a 
grid- like shape, and data of artificial corrosion 
simulating erosion, pitting and crevice corrosion as 
typical three kinds of local corrosion shapes are 
prepared. Erosion is classified from two echo heights, 
namely, the defect echo height and the multiecho height, 
by threshold processing. In addition, spread of the defect 
echo height is classified by the threshold processing, and 
pitting and crevice corrosion are classified from the 
difference of spread of the corrosion. 




http://www1 9.ipdl.inpit.go jp/PA1 /result/detail/main/wAAAk9aO0RDA41 4350407... 2008/1 1 /26 



ma*mmtf (jp) (12) & H 4$ §^ ^ ^ (a) (ii)fc«paiB&w#^ 

4#g§2002 -350407 
(P2002 -350407A) 
(43)&iB B ¥&um2a 4 H (2002. 12. 4) 



(51)IntCL* 
GO IN 29/10 
G2 1C 17/003 



5 0 2 



F I 

G 0 1 N 29/10 
G 2 1 C 17/00 



f-W(##> 
502 2G047 
F 2G075 



msm* m i»*jh©«4 ol (-s- s jo 



(2l)ffiH## 


WH2001 - 15976K P2001 - 159761) 


(7i) ma A 


000191319 










(22)fflHB 


¥l£l3*F 5 n 29 B (2001. 5. 29) 




3SKtK*f^KE3# 2 TB 4#B1 






(70 max 


591240157 








JSBB «J§ 








»»*S*MTlr«K^BBBr 2 T566S& 






(71) AHA 


591010745 








8f# 5feA 








SB0J*&*Sifr£*K*©# 2 TB38#*a 






(74)ftSA 


100082854 



















(54) Hffl«>«ft] iB««/WX©X3-JS**fiJffiUfcBBeFrt®J»*©«^* 



(57) [£»] 

[SIM] Ia i g ; rtffiwE^^a^5i@ : g : ^«^felcfcv^-c 

1-3. ^rans-et&^KS^iKaia— r-^srf-xyy 
at <t o wfe^ 3 -m £ t = -m $ © 2 o» 




1 : 

s : «ln *j > LI 



A : JMkttUEttttOb 
B : <FVtSM 
C : JUfcASO* 
D : VMS** 



(2) 



2002-350407 



[#fFffi#<D®B] 
£ffiij£x- * ICOV *T*»ac w}I*fif ggsis £ff 

WflM^^fciBlF^a— ^-***>r/y 10 

saaic i o jXPfe^ n -is $ t ^ 3 -jts 3 © 2 o 
[»**3l ffl^ttftdifeu: J: o'raffrt iB©JBAtt 20 

fee 

[91**4] ffl*tt»*ftKJ:oTE»rtiBO«Att 

mmc&g. L&&zmfe-r zzmxh^ -c, 

LT, r = (1 + f ) / (1 + b) , rciTf li^Pfe^ 
r frJK*ttSd>t>Etf «i#[Rl&l«S*lR]-t*i-e*ifc 

ft 

[fell 



=z yl±A 



40 



■R. 



[00 0 1] 

[»w©ji-r5afif»»] Mam**™* 

[0 0 0 2] 

[0 0 0 3] ft*0<J 1 : DGSfe rgf^^^SOIflj 
(tt) 0**«ScS«ia£S#i^, (BfflX**fHtt*fT) 

- ffi $ fc flH* o ffi 19 # 4 < 4 £ «tt 5t -e * * ^ t v > 
[00 04] '&%M 2 : x v~<A< Kb V ^fefc «fc tflBffi 
(HflX36«fMtt*fT) T-ll, «©^^f©fift-w 

[0 0 0 5] ?E^3 : HE»«rfflv^fcE 
MA»tt f /^fA rB*«tt*^itxfic«, 6 4# 

6 2 5t, 1 998^9^, No. 97-0912J X' 
5. ^©07 (JB*¥iB) *fflv^T»P>*bi3C3— t* 



(3) 

3 

[0 006]ffl2 00 1-46 0 2f rjg^j£&«;£ 

u ^^zrvyfUfkttm^x&mstittmWiK 

5. w©ft&8ffiT-|i, TH , a^Sr#S'J©tt«llc$, 20 

[0007] ii-ii8776# nro&Tisjs; 

xa-Ht-^ottlA^rKlltrtlU-t'fiw Lfcri* 30 

->a»e>*«©«s«:*ij»j-*-3 r -s. fe^*- 

; f»^t^Cfc^^->^fflSLT*3<£>5^fcS 40 
[0 0 0 8] 

[*W^»»Li5i:i-«BIW] *3BH<DlWtt: % Etf 
.rtffiWJKftSrP^ *5HTJRft©JBH* t 

£P>(Cfdl©gl$l4, mjR3ftTl^5««?-S:fiJfflL-Cffi 
5„ 50 



2002-350407 

4 

[0 0 0 9] 

[s&jg£A?«H--5fc«>©¥ia] ±atfcee<]^itfi£-rs 

A J: oTEtfrtffiofllMW© 

b & : &&/<jux8.ttmx'mt>tizxi&*=>-mzb!K 

pfei n — ©#a a -S $ I- J: o TE^rtffi©^8BJ8£ 

a $ ©ifcfcfflv ^5 r t «fc o TEff ffi©^Si5 
[0 0 10] 4 tJftftiftKte, **9!-CB:iMR<DiH i B 1 * 

a xm^-nzzm^xmtom$t<oQLW.*mi£tz> 
&m 

D &ffe:t3-;g£ii£ffi:n3-jg$©Jfcj&>e,^asJK£ 

looii] *-t*id^, fflwaaaHRfcictoTKtf* 

m&^^miz&^x&xm^^-ftZAmKktezc) 
x\ ^m^-^^i^x^m^^-M^^mxuwM 

B 

RttiBoJWKlc 4 o tx 3-ojsaSS*5^4 a©-?, 
JBKfc. 4 9 =»-jS5 $5.ot-?:©#fi^ 3 -i« $ US 
zzx-£?tiammm\z£<9 2o©i=-ii5$^e> 

[0012] c Jf SSJK£©#&fllfS;frfe 

D S&©*£ $©««*& 

t5^7^-^ iLT, r= (1 + f) / (1 + b) , 
r ZXt (4^S&^=>-i^$s b(4®ffii3-i^$, Srffl 

•e^i-ps-r 5 ffl^ j&ictj it 5 it 3 -f- ^ (co^t h- 

^lL#*(6]©?PR a , R c ©iBiP^R^rtoTA^ ^ 



V 



(4) 

5 

1"5. 

[0 0 13] 

4 5ffiff*0$&*r?kB-?$£ 10 
[0 0 14] 

mmnmrn ai-ioit *mm*mm Ltz 20 

i-3nm&&fe<0*t$LbL1t. (a) ^spjg^a 

Htflt*) . (b) as*j6ftS (*fcl«L*) . (c) as 
1"5 0 EtfSr^iBMjsiLTW&ftfcT*--*** 30 

[0015] a nnm-k<rwm<Dm£ijm 
mzn \^9>¥—9 sf-^ 1 1- 

8. Ba^*ft*|6jlca^1-8S0^»c:*iV^T^Ii6 
[0016] b JU»KA©«MK*:£#ifc 40 

iiBtfftOi^A'^-itt (a) ©iPJ£^Sa**t*# 
<> *<Otzit>Xf&x-=>-<Dg } £f* (a) 

<D=c=i~M$^m^^x (a) ¥J£5tMa>-tH«^»ro«l 
S#t?#8. U6»U (b) ajSftS-cfco-cb, fig£ 



#M 2002-350407 
6 

(a) ¥J65tSi:©K»JiS*HJlK*8-. *r-?0 3fc^ 

(a) spffiftsa-it^T (b) *jsjtai4«aij j **v^ 

tlcioT, (b) ajaftffllco^Tfc 

(a) Jp|SJtl!©JB*i:E9J1-5r. ia*T'#5 0 
[0 0 17] (b) ftjgftMt (c) vm®b<D&. 

ma. &-k<o£&<ojj<?>m^ : &mm-rz>o (c) v*gM 
=>-m b A/ kmt l^i ^ a-f-* asasj $ 

ti5. *cx\ *ft«fi?ffifllic*rt8>:tt*3-*S 

li^fa^ftmicot »t*!?vm il»©Jt^ 1 *f 2 
0Lk-e*> (c) v^gy, i»2*gii-e*8»* 

£ (b) *J6fti! 
[0018] c 

±i£©J:?«c, ^R6^3-igi$SrfiJffl1-5rtlcJ:o 
T, JUaWAJB««:*J&1-8Cli:iJ*-Ct5 Q La>U B 
■k-fj x#/h3 i> *B&x. = --WRM $ ixftv * n b 

5<OT\ ES^3-ji5$jijg£ris#£L#^*^lcJfc'< 

[0 0 19] D JBA©***©«l^jfe 
Bai-«#1-8. =toT^^3-Si$|cJSA©A#$ 

J5*tt*ftUj:<JS:o-CU*5. (b) AKAS 

^ (c) v^M©0ftlc*3V^x»i, ^RBX.3-a5/h$< 

Jtr^ % r= Cl + f) / (1+b) . k^mti. Z 

it-fii^ia-gj, biiiax=.-ij, b-r 

5ld1-5fc#T'fc5. 



[0 0 2 0] LfrLZtl£U-k*.m&-?&mi-Zttt 

T*(i, ±%^m-k<ot$&\zs<7 > cornet < 
ttzzt (dm&iz- * z x-m 6 tc^-r x o 

m^miEftVim t&itww) tm 

Rclr**, £kl-##feftfc2o<Dffiwtg;!n]^R£ 
t o XSS-k <o± # $ y * - * t -f -5 . 

[0 02 1] 

Ifc2] 



1+X 



10 



(5) #M 2002-350407 

8 

m\z.x <o vmK&LxftbhZiZ&m^x** z^mfe 

&fto„ ::x- (c) vatfflBAcov^rttja^ifiioS 

lC**fc^^(p]t«|^rp](DJt (2£Lh) 

[0 0 2 2] ±IEro*feSr*t«>T, a«CCJB^g*t© 
it^ff 5fcfe<07o— ^ + - hfcBI 7 fciiH-. 
■ettffl**lTV^6IHlLl*»6L4l4, ffi^&gjHMBO 

TV- a ^SrLT*S-r5„ 
[00 2 3] 

[HffiCSJ] t^fX5 OA©flMf<OI*iffiK£llC7ivf.fc5 

,t'<T2mmit5. -tl*fflV^TJSA©A# £<ZV<7 
^-«a, Rc, at5R**»fc. @8H@10II 
fc*©iflH5t&*-*-. *LTSIJW5 OAif 

*ivejh. 1 mm f yft-MCi^-f-^ £»J£ U 

[0 0 2 4] 
[*1] 



20 



No. 










*M] 


d/se«3 




1 


1.5 


1.0/1.0 


1.0 


2 


2.5 


1.5/1.0 


1.5 


3 


3.0 


2.0/1.0 


2.0 


4 


3-5 


2.6/1.0 


2.5 


5 


4.0 


3.0/2.0 


3.6 | 


6 


4.6 


X 5/2.0 


4.0 


7 


6.0 


4.0/2.0 


5.0 


6 


5.6 


4.5/2.0 


6.0 


0 


6.0 


6.0/3.0 


7.0 


10 


6.6 


6.6/3,0 




11 


7.0 


6.0/3.0 




12 




6.6/3.0 





[0 0 2 5] 



[*2] 



(6) 



2002-350407 



10 













^ s f M 




Em) 




1.7 


(a) 


1.82 




2.9 


Co) 


3.03 




4.7 


to) 


6.0 




2.5 


(fa) 


3.32 




4.5 


(h) 


6.66 




6.0 


(b) 


4.65 




t.7 


Co) 


1.23 




3,3 


Co) 


4.95 




6.6 


Co) 


6.40 



[0 0 2 6] 

[»«©»*] laJbfl&WfclMiLfcfcK, **9!fcJ:-5 

(2) aWi!J=»-TA«3&&s-e#S 

(3) 5©B**tJ:oT«AJlSE9«>*3t^-e#5 

(4) Eff**?JI#]E1fefc-C*S, ftif©«l*4*»fe 20 5 

[BSoffiJUfclMi] 

[0 1 1 «*WWI"C«ai-*«»*A©*f , A»tttr 
*1iKI&0-?fo3. 

<5. 

[H3] ®^«^«r-ittti-r5^3-r-^^*-r^7* 



[04] gftti3-©»acwii*«ti*Hi?* 
3. 

[0 5] E*ttS«©i^^fci 

i-«n&0-e*>-5„ 

[0 6] ffl*tt««t»tftUJi-5tt*fii:H*iei©Kfttt 
[0 7] ^0ifc±5«£#ftroig«r«-t«ftia-e*> 



[0 8 ] **©/<7 ^ t J&£<D*f * *«J£i-5iE 
[09] 3 &«£1-*ifi 

[010] «*©A*7*-*fc**©*#3$T*£i-S 



[01] 

- o o n 



St: 



[04] 



[02] 



[0 5] 




MM? 




[Hi 0] 



1 8 

g 6 

e 

8** 



1 2 3.4 

Rc 



(7) 



#M 2002-350407 



[H3] 



[06] 




1 : 

2 : ft**6tt*0ffift 

3 : XBxa-** > L1 

S : Mxa— < U 

MM < U 

B : 
O : 
D : 



(71) fflKA 598166319 

ft*JH *^ 
#B#rfi4 : UjPri464SJfe 
(7DWBA 501215118 
/J># A 

**»#FrfT*Kt> <fc if 9 £ 3 - 6 

(72) H9i# M* **« 



(72)»W# Igffl IKJ! 

JR* *Sm*: O 2 - 66 - 1 22 

(72) wm $a ■ 

s^w^^Mm^aEff^ppr 6 - 5 - 1 

501 

(72)*«# JM$jl| *^ 

0 #m^UJ Wi464#flfi 

(72)*Wf A 

**»#Fm*Kt> X if 5 * 3 - 6 



(8) 



4#M2 002-35040 



(72)38?U# *MB F * — 2G047 AA07 AB01 BA03 BC09 BC10 

S*nm**JimBSftEft?l!lPr3- 8-202 CA01 EA10 EA11 EA16 GG24 

GG28 GG33 GG47 
2G075 CA05 CA43 DA14 DA16 EA03 
FA16 FB08 FD01 GA09 



